




























































	 オーバーヘッドアスリートでない健常男性 30名の利き手側 30肩を対象とし
た。3D-MRI画像から肩甲骨全形・上腕骨近位と棘上筋、棘下筋、小円筋、肩


































  Compression forces established by the rotator cuff muscles are important 
in the anteroposterior stability of the glenohumeral joint. However, the 
rotator cuff muscles have anteroposterior shearing force that can lead to the 
joint becoming unstable. Therefore, knowing the ratio of compression force 
to anteroposterior shearing force is important to understanding the role of 
the rotator cuff muscles in anteroposterior stability. The shear force angle 
anterior-posterior (SFA-AP) has been measured as the pathway of rotator 
cuff intramuscular tendons with respect to the glenoid plane with a 
transverse scapular plane. In this study, the authors considered the 
possibility that SFA-AP prescribes the action line and represents an index of 
the ratio of compression force and anterior-posterior shear force of the 
rotator cuff. 
	 On the other hand, some studies have reported that the glenoid version is 
associated with glenohumeral joint instability of the anteroposterior 
direction. By paying attention to the fact that the glenoid version has an 
individual difference of 20 degrees, the glenoid version may influence the 
anteroposterior stability of the glenohumeral joint, due to the possibility 
that the glenoid version influences the action line of four rotator cuff 
muscles. 
 The aim of this study was to investigate the influence of the glenoid 
version on the SFA-AP in four rotator cuff muscles (supraspinatus: SSP, 
infraspinatus: ISP, teres minor: Tmi, and subscapularis: SSC) at the 
shoulder neutral position. In addition, the glenohumeral internal, external 
rotation angle (GHA), the angle between the humeral head and the glenoid 
plane with a transverse scapular plane, was measured. This is because 
there may not be GHA with neutral angle in shoulder neutral angle of the 
surface of a body. In consideration of this, to investigate including the 
influence of GHA on the action line of the four rotator cuff muscles. 
【Methods】 
 Thirty dominant side shoulders of 30 males without a history of shoulder 
pathology or the experience of playing overhead sports participated in this 
study. Three-dimensional (3D) bone (scapular and proximal humerus) and 
3D intramuscular tendon (SSP and ISP, Tmi, SSC) models were constructed 
from 3D magnetic resonance imaging (MRI) data. The SFA-AP in the four 
rotator cuff muscles, glenoid version and GHA were measured by these 
data. MRI scans were performed with participants in the neutral spine 
position while holding a neutral position of the shoulder being examined.  
 Statistics were used to perform a single correlation analysis between the 
glenoid version and the SFA-AP with respect to the four rotator cuff 
muscles. In addition, controlling for the GHA, the partial correlation 
coefficients for the glenoid version with SFA-AP in the four rotator cuff 
muscles were calculated to consider the degree of association between the 
glenoid version and the SFA-AP, while adjusting for the influence of the 
GHA. Finally, the standard partial regression coefficient was calculated 
using a multiple regression analysis to compare the degree of the influence 
on the SFA-AP in the four rotator cuff muscles with the glenoid version and 
the GHA. 
【Results】 
 In all four muscles, the SFA-AP values and glenoid version demonstrated a 
positive correlation in terms of both conditions of adjusting and not 
adjusting for the influence of the GHA. This result implied that glenoid 
retroversion increases with an increase in the posterior tilt of the pathway 
of intramuscular tendons in all four of the rotator cuff muscles, on the 
condition of excluding the influence of the GHA on the shoulder neutral 
position. Furthermore, the partial correlation coefficient determined 
explained that the muscles most related by glenoid version were ISP, then 
SSC, SSP, and finally Tmi. Finally, in ISP and SSC, the standard partial 
regression coefficient showed that the influence of the glenoid version on the 
SFA-AP was stronger than of the GHA. 
【Discussion】 
 This study is the first report to show the correlation between the glenoid 
version and the action line of the rotator cuff with physiological joint 
structure. The results of this study suggest the possibility that the ratio of 
compression force and anterior-posterior shear force of the rotator cuff, 
which is a main factor of soft tissue dynamic stabilizers, was influenced by 
the morphological character of the bony static stabilizer.  
 Particularly, this finding shows that the possibility that the action line of 
the infraspinatus muscle change from posterior to anterior under the 
influence of the glenoid version in the same shoulder angle. Therefore, the 
possibility that adaptation of the intervention for the rotator cuff changed 
by the glenoid version should be given greater consideration when choice 
the exercise for the anteroposterior stability of the glenohumeral joint. 
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	 本論文は、筋内腱の走行を 3D-MRI 画像を用いて計測することで、腱板筋群
の作用方向を規定し、関節窩傾斜角が腱板筋群の作用方向に及ぼす影響を検討
したものである。研究結果は、検討した肩関節中間位において、腱板筋群 4 筋
すべてで、関節窩の後方傾斜が大きくなると各筋の作用方向の後方への傾きが
大きくなることを示した。特に、棘下筋は同じ肩関節中間位でも、関節窩傾斜
角の影響を受け作用方向が前後反転することを示した。 
	 本結果より、関節窩傾斜角という骨性静的安定化機構が、動的安定化機構の
主要因である回旋筋腱板筋群の前後の作用方向に影響を与えることが明らかと
された。そのことより、肩甲上腕関節の前後方向安定性に対する運動療法を選
択する際に、関節窩傾斜角によって介入の適応を変える必要性があることを示
した。 
	 以上の研究成果および質疑応答を踏まえ、審査委員会では、博士（理学療法
学）の学位論文に値するものと判断した。	
※報告番号につきましては、事務局が記入します。 
